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73 Claims.

This invention relates to well tools.

In drilling wells it is common practice to set
a casing in the well bore and to thereafter perfo-
rate the casing opposite producing strata to per-
mit the inflow of fluid from the stratum oppo-
site the perforations.

It is an object of the present invention to pro-
vide a perforating gun which will effectively
perforate the casing at the selected location in
the well.

It is another object of the invention to provide
a gun of the character described embodying a
stock with projectiles mounted therein so as to
be projected radially therefrom through the cas-
ing by explosive charges with novel means under
the control of the operator for controlling the
firing of the charges.

Another object of the invention is to provide
in a gun of the character described a time con-
trol and actuated timing device for tripping the
firing mechanism at a selected time with a safety
device under the control of the operator for
rendering the firing mechanism inoperative to
fire the charge in case, for any reason, it should
become undesirable to fire the charge, or charges,
when the timing device actuates the firing
mechanism,

It is a further object of the present invention
to provide novel means for resetting the firing
mechanism.

A further feature of the invention resides in
the provisicn of novel means for delaying the
ejection of the projectile, said means forming
also an effective seal to protect the explosive
charge against outside moisture.

It is another object of the invention to provide
a perforating gun for well casings having a
safety slide which is locked in position to render
actuation of the firing mechanism ineffective
while the gun is being lowered into the well but
which safety slide may be moved to inactive
position by the operator when the gun has been
lowered to the selected position for perforating
the casing.

One form of the invention also embodies
means for locking the safety slide in position to
render the firing mechanism inoperative to ignite
any charges while the gun is being either lowered
into or raised from the well; said locking means
being arranged to be released at the will of the
operator to allow the operator to move the safety
slide to inactive or active position at will.

In another embodiment of the invention the
timing device has been dispensed with and a
combined safety device and firing mechanism
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has been employed whereby the charge, or
charges, may be fired at a time selected by the
operator and by a movement of the gun at the
will of the operator.

In still another form of the invention means,
under the control of the operator, have been
provided for electrically firing the charge, or
charges, either simultaneously or in succession.

With the above and other objects in view the
invention has particular relation to certain novel
features of construction, operation and arrange-
ment of parts, examples of which are given in
this specification and illustrated in the accom-
panying drawings, wherein:

Figures 1, 2 and 3 show vertical, sectional
views, respectively, of the upper, intermediate
and lower sections of one form of the gun show-
ing the firing mechanism cocked and the safety
slide in active position.

Figure 4 shows a fragmentary, sectional view
of a slight modification of the construction illus-
trated in Figure 3.

Figure 5 shows a side view, partly in section,
of an intermediate section of the gun taken at
right angles to the view shown in Figure 2.

Figure 6 shows a side view, partly in section,
of an intermediate section of the gun showing
the safety slide inactive and the firing mecha-
nism in active position to fire the charge.

Figure 7 shows a cross-sectional view taken on
the line T—1 of Figure 5.

Figure 8 shows a perspective view of the skele-
ton frame for the firing mechanism.

Figure 9 shows a side view, partly in section,
of the upper section of the form of gun shown
in Figure 1 illustrating the locking means for
the safety slide shown in position to render said
slide inactive.

Figures 10 and 11 show vertical, sectional
views, respectively, of another embodiment of the
locking device for locking the safety slide in-
active and shown in locked and released positions
respectively.

Figure 12 shows a fragmentary, vertical, sec-
tional view illustrating means for rendering the
safety slide locking device inoperative.

Figure 13 shows a fragmentary, vertical, sec-
tional view of the form of gun illustrated in Fig-
ures 1, 2 and 3.

Figure 14 shows a fragmentary, vertical, sec-
tional view of another embodiment of the inven-
tion.

Figure 15 shows a similar view of still another
embodiment.

Figure 16 shows a fragmentary, vertical, sec-
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tional view illustrating self-contained means for
electrically firing the charges.

Figure 17 shows a fragmentary, vertical, sec-
tional view illustrating a modified form of the
self-contained means for electrically firing the
charges, and

Figures 18 and 19 show diagrammatical views
of electrical hook-ups employed.

Referring now more particularly to the draw-
ings wherein like numerals of reference desig-
nate the same parts in each of the figures, the
numeral { designates the gun body or stock which
is preferably formed of separable sections, for
convenience in manufacture and which is pref-
erably cylindrical in form. The stock | is con-
nected to the housing 2, above, for the operating
mechanism and the upper end of the housing is
preferably reduced in diameter forming the
mandrel, or shank, 2a which is surrounded by the
upper and lower collars 3, 4 slidably mounted on
the mandrel and connected by the outwardly
bowed springs 5 adapted to frictionally engage
the inside of the casing 6 to be perforated.

The stock is equipped with one or more tubular
barrels T which may be screwed therein. Pref-
erably a plurality of barrels are provided and
they are spaced apart along the stock as well as
around it so that the casing will he perforated
all the way around and for the required longi-
tudinal distance depending on the thickness of
the producing stratum. Within the stock oppo-
site each barrel there is provided a chamber 8
for containing an explosive charge 9. Mounted
in each barrel there is 2 projectile 10 whose outer
end fits closely within the barrel and is pointed.
The inner end of the bore of each barrel is fiared,
as shown in Figure 3, the larger end of said bore
being of somewhat greater diameter than the cor-
responding diameter of the chamber 8 so that a
substantial portion of the force of the explosion
will be exerted against the projectile to eject the
same and not expended against the opposing end
of the barrel 1. The inner end of each projectile
may be attached to, and may extend through, a
suitable material preferably a soft metal disk 1
preferably formed of lead. Accordingly, when
the chamber 8 is filled with the charge and the
projectile 10, with its attached disk, is inserted
into place to close said chamber and when the
barrel T is screwed home its inner end may en-
gage against the margin of the disk t1 and clamp
said margin between the inner end of the barrel
and the bottom of the bore into which the barrel
1 is screwed; or the inner end of the barrel, when
the barrel is in home position, will maintain the
chamber sealing material securely in place thus
forming a very efficient seal all the way around
the outer end of the chamber 9. This prevents
any moisture from reaching the explosive charge
when the gun is lowered into a well containing
liquid. The bullet may be coated with a soft
metal as copper or lead to give lubrication to the
gun barrel bore and retard ejection by providing
a closer fit.

The operating mechanism housing 2 contains
a cylindrical chamber 12 into which the frame
13, of a general cylindrical shape, is fitted. This
frame is inserted from beneath before the stock
is connected to the operating mechanism hous-
ing 2.

Within the chamber {2 and abutting the lower
end of the frame 3, and attached thereto, there
is a cylindrical block 14 containing the vertically,
movable firing pin 15 which is resiliently mount-
ed on the coil spring 16 contained within said
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block. There is mounted within said block a lever
{7 one end of which is pivoted and whose other
end is provided with a projecting pin 18 which
extends into a vertically, widened slot 19 in the
block 4. The lever IT normally lies on the up-
per end of the firing pin as shown in Figures 2
and 6.

The lower end of the frame 13 has a trans-
verse groove 20 in which a safety slide 21 is
mounted. One end of this slide is pivotally con-
nected to one end of a control lever 22 which
works in a vertical slot 23 in the frame 13 and
which is pivoted, at an intermediate point, to said
frame. The upper end of the control lever 22
has a universal connection with a radially ex-
tended rod 24 which works through a stuffing box
25 forming 2 seal about said rod and whose outer
end is connected to the lower end of the actuat-
ing lever 26. This actuating lever is countersunk
into an external groove 27 in the upper end of
the housing and is pivoted at an intermediate
point. The upper end of the lever 26 is seated
against & coil spring 28 confined within a socket
29 in the mandrel 2. When the lower collar § is
in its upper position as shown in Figure 1 the
upper end of the lever 26 will be forced inwardly
placing the spring 28 under compression and the
lower end of the lever 26 will be held in its outer
position thus operating through the lever 22 to
hold the safety slide 21 in its active position as
shown in Figure 2 and for a purpose to be here-
inafter explained.

Mounted in the frame 13 there is a timing de-
vice, indicated generally by the numeral 28, The
internal mechanism of the timeing device has
not been shown since it may comprise a conven-
tional clock works mechanism which may include
a driven shaft 29 arranged to be driven by a
spring geared to the shaft 29 by conventional
gearing. The timging device may have a dial
30 thereon and on one end of the shaft 29 there
is an indicating hand 31 through which the shaft
29 may be turned and the spring of the timing
mechanism placed under tension. On the other
end of the shaft 29 there is a disk 32 provided
with a cam face 33 thereon. Mounted within the
frame 13 there is a trigger 34 which is pivoted
at a point intermediate its ends. A yieldably
mounted plunger 35 normally presses against the
lower end of the trigger and holds the upper end
of the trigger, in the path of the cam 33.

Mounted for vertical movement in the frame
I3 there is a rod 36 which works through a gland
31 screwed into said frame. The rod 36 has a stop
38 thereon spaced beneath said gland and a coil
spring 39 surrounds said rod and is inferposed
between the gland 37 and the stop 38. The trig-
ger 34 has an upwardly beveled catch 40 which
may be engaged underneath the stop 38 and
maintained in said engagement by the yieldable
plunger 35. This catch holds the spring 39 under
compression thus maintaining the firing mech-
anism cocked. When the cam 33 engages the
upper end of the trigger 34 the catch 40 will be
disengaged from underneath the stop 38 and the
spring 39 will drive the rod, or hammer, 36 down-
wardly.

Should the safety slide 21, at this time, be in
active or safety position, the lower end of the
rod 36 will strike said safety slide and the charge
will not be fired. On the other hand should the
safety slide 21 be in inactive position an open-
ing 41 therethrough will be in alignment with
the rod 36 and the lower end of the rod will be
projected on down through the opening 41 and
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against the lever {7 which, in turn, wil] be driven
against the firing pin (5. PFitted between the fir-
ing pin block i€ and the filler block 42, within
the lower end of the chamber (2, there is a breech
block 43 having a central bore to receive the car-
tridge 44. This cartridge is aligned with the
firing pin and when the latter is driven, as above
explained, the cartridge wil] be fired.

The assembly above described within' the
chamber {2 may be maintained in assembled re-
lation by the inside plug §5 screwed into the lower
end of said chamber.

A channel 46 leads downwardly through the
filler block 42, the nut 45 and on down to the
chamber 8. Upon firing of the cartridge 44 the
flame will be communicated through the chan-
nel 46 with the explosive charge 8. The disc 11§
will hold the projectile 18, temporarily, against
ejection until the maximum pressure has been
built up in the chamber § whereupon said dise
will be disrupted and the projectile 18 will be
ejected radially with great force and will per-
forate the casing 6. The explosive charges in the
chambers beneath will be successively ignited

through the channels 46a, 48b leading on down-

wardly from the upper chamber 8 as is illustrated
more clearly in Figure 3 and the projectiles will
be ejected out radially in succession from above
downwardly. The upper end of any channel 48§
may be controlled by a downwardly opening, back
pressure valve 47 which is mounted in the block
82 and which restraing the force of the explosion
upwardly. A chamber 48¢ is provided for an
auxiliary firing charge and may be used for a
Jack pressure valve &7.

Within the frame 13 there is an inside, annu-
ar shoulder 48 whereon is séated 2 resilient cush-
on preferably in the form of a coil spring 48
;hrough which the lower end of the rod 36 works.
When said rod is driven downwardly the stop $8
:ngages the upper end of said cushioning member
ind places the same under compression. This
pring 46 is strong enough to return the rod 2§

Ipwardly after it is struck so that its lower end -

vill clear the safety slide 21,

Opposite the breech block 43 there is a remov-
:ble plug 58 which is screwed into the housing 2
wnd which may be removed for access to the block
13 so that the same may be readily removed or
eplaced; also, opposite the dial 39 there is a re-
novable plug §! screwed into the stock { which
nay be removed for access to the hand 3! or to
he cocking and recocking means, or both. It is
bvious that the hand may be moved any selected
listance around the dial thus placing the clock
pring under the desired tension and moving the
am 38 the desired distance from the upper end
1 the trigger 34. The length of time after set-
ing the mechanism for firing and until the firing
ctually occurs may thus be readily controlled
y the operator, :

Pivotally mounted on the frame 18 there is
+ bell crank 52, one end of which is opposite the
pening inte which the plug $1 is screwed, said
nd having a notch 53 in the forward side there-
f. The other end of the bell crank is bifurcated
nd embraces the upper end of the rod 3§. This

ell crank works in a transverse slot 54 in the.

pper end of the frame {3. The upper end of the
od 36 has side rollers as 55 thereon and when
i is desired to cock or recock the firing mecha-
ism the plug 5! may be removed and an in-
srument such as a screwdriver engaged in the
otch 53 and upon inward pressure being applied

[

3

the other end of the bell crank will be moved
upwardly as indicated in dotted lines in 52 thus
elevating the rod 36 until the stop 38 passes
above, and is engaged by, the catch 40.

At times it may become desirable to lower the
gun into the well with the breech block 42 re-
moved, for example, to ascertain that_the casing

- Is clear and unobstructed. For this purpose the
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gun may be assembled with the firing mechanism
cocked and ready for action but before lowering
the plug 58 may be unscrewed and the breech
block removed and said plug screwed back into
place so that there can be no possibility of the
gun being fired while used in this manner.
Thereafter, the gun may be elevated and the
breech block 43 inserted into place and the gun
again lowered to the point where the casing is
to be perforated and fired.

The upper end of the mandrel 2¢ may have
oppositely arranged side slots 56 wherein the
locking levers 57, 57 are pivotally mounted. In-
terposed between the lower ends of these levers
there is a coil pressure spring 8 normally tend-
ing to press sald lower ends gpart. The extreme
lower ends of said levers have the external shoul-
ders 59, 59 engageable underneath the upper col-
lar 8. The extreme upper end of the mandrel
2¢ is reduced and externally threaded snd
screwed thereon there is a ring nut §8. Ahove
the ring nut and screwed onto the upper end
of the mandrel and into abutting relation with
said nut there is a cable socket 61 whereby the
cable 62 is attached to the gun. Slidably mount-
ed on the upper end of the mandrel beneath the
ring nut 68 there is 2 sleeve 63 having the upper
and lower external, annular grooves 64 and &5,
the former of which is of greater depth than the
latter. The upper ends of the levers 57 have the
inwardly directed dogs 86, 88 which, when en-
gaged in the lower groove 65, will hold the upper
ends of the levers 57 apart with the shoulders 5§ .
retracted inwardly out of engagement with the
upper collar 3.

" With the gun assembled and in the position
shown in Figures 1, 2 and 3 it may be lowered into
the casing to be perforated. The outwardly.
bowed wiper springs § will frictionally engage
the inside of the casing and will hold the upper
collar 3 against the external, annular shoulder
67 formed by the enlargement of the mandrel as
more clearly shown in Figure 13. The lower col-
lar 4 will thus engage the upper end of the actu-
ating lever 26 and hold the lower end of said
last-mentioned lever in its outer position which
will, operating through the rod 24 and the lever
22, hold the safety slide 21 in its active position,
that is, with the perforation 41 out of alighment
with the lower end of the rod 36. Before lower-
ing the gun, however, the hand 31 has been ac-

. tuated to place the spring of-the clock mecha-

nism under tension and to start the operation of
sald clock mechanism, or timing device. Should
the predetermined time expire before the gun has
been lowered to the desired place or before it is
desirable that the charges be fired the cam 23
will nevertheless actuate the release trigger 34
thus releasing the rod 36 to the operation of the
spring 39. However, the operation of the firing
mechanism will be ineffective since the lower end
of the rod 36 will strike against the safety slide

" 21 and the firing pin 15 will not be actuated,

Assuming, however, that the gun had been
lowered into the well within the selected time and
it is desired to perforate, the operator may slight-




4

ly elevate the gun stock. The wiper springs: 5,
however, will hold the collars 3 and 4 stationary
during this upward movement of the stock and
the shoulders 59 will pass up through the upper
collar 3 and the upper end of the actuating lever
26 will also move upwardly through the lower
collar 4. It will be noted from an inspection of
Figure 9 that the upper end of the actuating
lever 26 is widened outwardly and when this out-
wardly widened portion passes above the collar 4q
the upper end of the lever 26 will be forced out-

‘ wardly by the spring 28 and its lower end forced
inwardly operating through the rod 24 and the
lever 22 to move the slide 21 to bring the open-

- ing &1 Into alignment with the lower end of the
rod 36 and then when the cam 38 comes into con-
tact with the upper end of the trigger 34 and ac-
tuates said trigger, the catch 40 will be released
from the stop 88 and the rod 36 will suddenly
move downwardly striking the lever 1T which in
turn will drive the firing pin 15 against the per-
cussion cap of the cartridge 44 firing said car-
tridge and successively firing the charges 9 as
hereinabove explained. The mechanism is clear-
1y shown in firing position in Figure 6.

When the charges have been fired the gun may
be then withdrawn from the well casing. If, the
gun is to be withdrawn before the same is fired
it will be desirable to lock the safety slide actuat-

ing means against operation. In such event the ‘5

stock | should be lowered until the shoulders 59
are beneath the collar 3 and a go-devil 68
dropped over the cable which will land on the
upper enlarged end of the sleeve 63 and drive the

same downwardly into abutting relation with the

upwardly facing shoulder 69 of the mandrel thus
unseating the dogs 66 from the groove 65 and
allowing them to seat in the groove 64. The low-
er ends of the levers 51 will thus be free to move
apart under the influence of the spring 58 and
they will engage underneath the collar 3 as
shown in Figure 12, which collar will be locked
against longitudinal movement relative to the

<
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mandrel between the shoulders §7 and 61 and the .

lower collar 4 will be held against the widened
upper end of the lever 26 thus locking the safety
slide 21 in active position. .

In the modification shown in Figures 10 and 11
means have been shown for locking the safety
slide 21 in active position so as to prevent firing
of the gun while manipulating the gun up or
down in the well. In the form shown in these
figures the sleeve 63a has been substituted for
the sleeve 63 shown in Figures 1, 9, 12 and 13.
In order to make the substitution the cable sock-
et 61 and the ring nut 60 may be unscrewed and
the sleeve 63 removed and the sleeve 63a substi-
tuted therefor and the nut 60 and socket 61 then
" serewed back in place. The lower end of the
sleeve 63a¢ is downwardly tapered, said down-
wardly tapering portion for wedging between the
dogs 66, 66 holding the upper ends of the levers
57 apart and locking the shoulders 59 underneath
the collar 3 which in turn will hold the collar 4
against the widened end of the actuating lever
28, all as clearly shown in Figure 10. The gun
may then be moved up or down within the cas-
ing without moving the safety slide which will re-
main in its active position.” When it becomes de-
sirable to fire a charge the go-devil 68 may be
dropped over the cable 62 and will land on the en-
larged upper end of the sleeve 83a and drive the
same downwardly thus, forcing the upper ends of
the levers 57 apart and disengaging the shioulders
59 from underneath the eollar 3.
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‘in Figures 10 and 11 is shown in released position
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‘Upon upward movement of the gun stock the
collars 3 and 4 will be held stationary by the
wiper springs 5, the upper widened end of the
lever 26 will be released and the spring 28 will
force sald upper end outwardly thus actuating
the lever 22 as above explained-to move the slide
21 into position to align the opening 41 beneath
the rod 36 so that firing will occur at the prese-
The locking mechanism illustrated

in Figure 11.

In the embodiment illustrated in Figure 14 an
apprqximately cylindrical frame #3a is located in
the chamber 12 and slidably mounted in the

- groove 20a, across the lower end of the frame,

there is the safety slide 21a having the down-
wardly flared opening 4la therethrough, said
safety slide being connected to the lower end of
the control lever 22. This safety slide 21a is con-
siderably thicker, vertically, than the slide 2f
shown in Figure 2. It is maintained in active po-
sition and may be actuated to inactive position in
the same manner as heretofore explained in con-
nection with the safety slide 21. In this form the
rod 36a¢ may be mounted in the frame 13a¢ and .
is equipped with the compression spring 39 inter-
posed between the gland 37 and the stop 38 as
hereinabove described in connection with Fig-
ure 2.

When the firing mechanism is cocked the lower
end of the rod, or hammer, 36a rests on the up-
per surface of the safety slide 2{a. When the
gun is lowered into the well to the desired point,
the stock may be elevated by the operator in the
manner hereinbefore described in connection
with the form illustrated in Figures 1 to 3 and
PFigures 10 and 11 and the control lever 22 will
be actuated to move the safety slide 2la to inac-
tive position and the rod, or hammer, 36a will be
driven by the spring 39 through the opening 4ta
and against the lever 1T thus driving the firing
pin 15 against the cartridge causing the firing of
the charge, or charges, 9 and the ejection of the
projectiles,

In the form illustrated in Figure 15 a frame 13b
is mounted in the chamber {2 and the rod, or
harmmer, 36 is mounted therein in the same man-
ner as illustrated and described in connection
with Figure 2. The rod, or hammer, 36 may be
held cocked, with the spring 39 under compres-
sion by means of a trigger 34a which has an up-
wardly beveled catch 40 engageable underneath
the stop 38. Slidably mounted in the groove 20b,
across the lower end of the frame 13b, there is
a safety slide 21b which is also provided with the
opening 44, 1In this form the safety slide 21b is
normally held in active position, with the open-
ing 4t out of alisnment with the lower end of the
rod, or hammer, 36 by the type of locking mecha-
nism shown in Figures 1 to 3, inclusive, or the
type shown in Figures 10 and 11. A gun of this
type may be lowered into the well in the man-
ner hereinabove described and when the point is
reached at which it is desired to perforate the
casing the stock may be elevated in the manner
hereinabove  described operating as  described
through the control levers 22 to move the safety
slide 21b so as to align the openings 41 thereof
with the lower end of the rod 36. At the same
t.imeAthe boss 2i¢ on the safety slide 21b will en-
gage the lower end of the trigger 34a releasing the
catch 40 from the stop 38 whereupon the rod, or
hammer, 86 will be driven against the lever 17

- which in turn will cause the firing pin 15 to fire

75

the cartridge 44 and the charge, or charges, 9 will
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.thereupon be fired in the meanner hereinabove
described. | )

It is to be noted in connection with the forms
in Figures 14 and 15 that no timeing device is pres-
ent. :
In the form shown in Figure 16 electric firing
means have been provided :n connection with a
timing device. In this form there is s timeing
device 28¢ and generator 78 of eleciric energy
mounted in the chamber (2. A rod 24a works
through the stuffing box 26 and has its outer end
connected to the lower end of the actuating le-
ver 26 and has its inner end conected to the
electric switch 7{ whereby the wiring 12, 13 may
be electrically connected. - 'With the lower end of
the lever 26 lockeq in its cuter position, as here-
inabove described, the switch 7! will be open
but when the stock is elevated by the operator
and the lower end of the lever 28 moves inwardly
the switch 7f will be closed and wiring 14, 75
which lead, from the battery and the timing de-
vice, respectively, and are connected t{o & hest-
ing element or cap adjacent the charge 8. In
this form of the gun the hand 8fa of the time-

ing device 28a causes g switch element to make

contact with a \corresponding switch element at
which the wiring terminates so that when the
switch T is closed and when the timeing device

. completes a circuit between the wiring 18, and

the wiring 76 an electrical circuit will be com-
pleted through the hesting element at the ex-
plosive charge thus causing firing of the charge
and the ejection of the corresponding projectile
18. This form of gun may be provided with &
plurality of charges 9 and projectiles 8. In
such event there will also be wiring as T4a, 15a
leading to heating elements at the other charge,
or charges 9, said wiring 74a being connected
with the wiring 74 ang the wiring 16¢ terminat-
ing in a switch poing in the timing device to
complete & circuit through said wires 14, T8a
to cause firing of the chargs. The charges may
thus be fired in succession: as the timing device
makes contacts and successively completes cir-
. cuits through the wiring leading to the respec-
tive charges. The firing of any charge may be
prevented by a timely predetermined movement of
the gun in the casing.
In this general form of the gun it may be found
desirable to dispense with the timing deviee.

In such evenf the wire 73 may be connected di--

rectly to the wire 18, that is, these two wires
may be connected to form a common wire lead-
ing to the switch 71. Upon closing of said switch
1t, the charge 9 will be ignited and if desired a
plurality of charges may be ignited in succes-
sion by providing bores such as 76 for leading
the flame from one explosive charge to the next
succeeding charge. :

The controlling device, for the tool, as illus-
trated in Figures 9, 10 and 11 while shown in
connection with a perforating gun for wells is
capable of general use for controlling the oper-
ation of other well tools. o

The drawings and description are merely illus-
trative .of the principle of the invention but the
invention is not intended to be limiteq thereby
except as defined by the appended claims.

. What we claim is: ’

1. A perforating gun for well casings com-
prising a stock having a chamber, an explosive
charge therein, a projectile mounted in the stock
to be projected by the explosion of the charge,
firing means for the charge, safety means for
preventing effective operation of the firing means,

B

means for ldcking seld safety means in active
position to allow positioning of the gun ab o se-

- lected depth in the well irrespective of move-
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ments of the gun required for sald positioning
process, sald locking mesns being adapted to be
positively unlocked ai the will of an operator at
the ground surface to aliow the charge to be
fred.

2. A perforating gun for well casings shaped
to be lowered Into $he casing and comprising a
body having o chomber, & projectile in the body
arrenged to be projected therefrom upon explo-

‘sion of the cherge, an ignition cherge in the

body, preset, active firing mechanism including
8 spring pressed longltudinal plunger for causing
firing of the ignition charge, safety means for -
preventing effective operetion of the firing mech-

-anisin and means operable upon or within g lim-

ited time aiter o predetermined movement of the
stock in the easing to render the safety means
inactive to allow effective operation of the firing
mecheanism to fire the gun.

3. A perforaiing gun for well casings compris-
ing & stock having g chamber, an explosive charge
in the chamber, & projectile mounted in the stock
to be projected therefrom by the explosion of the
charge, an ignition charge in the stock, said stock
having o passageway providing for communica-
tion of the flame from the ignition charge to the
explosive charge, means for firing the lgnition
charge locked on down movement of the stock
In the casing and arranged to be rendered oper-
atlve by movement of the stock in the casing and
means for locking the safety means in active po-
sition for upward movement, or withdrawal, of
the gun after it has once been placed in the cas-
ing, .
4, A perforating gun for well casings com-
prising a stock having a chamber therein, an
explosive charge .in the chamber, a projectile
mounted in the stock and arranged to be pro-
jected by the explosion of the charge, an Igni-
tion charge in the stock, said stock having a pas-
sageway providing for communication of the
flame from the ignition charge to the explosive
charge, firing mechanism for firing the ignition
charge, safety means for preventing effective op-
eration of the firing mechanism on down move-
ment of the stock in the casing and means op-
erable upon movement of the stock in the casing
to render the safety means inactive to allow the
firing mechanism to effectively operate to fAre
the ignition charge and means for locking safety
means in active position for upward movement,
or withdrawal, of the gun afier inserting the
same in the casing.

5. A verforating gun for well casings compris-
ing a body shaped to enter the casing and hav-
ing a chamber therein, an explosive charge in
the chamber, a projectile in the body arranged to
be projected therefrom upon explosion of the
charge, an ignition charge in the body having
connection with the chamber for communication
of the flame from the ignition charge to the ex-
plosive charge in the chamber, firing mechanism
for firing the ignition charge, safety means for
preventing effective operation. of the firing
mechanism, means for locking said safety means
in active position on a down movement of the
stock in the casing and said locking means being
releasable upon a predetermined movement of
the stock in the casing to allow the safety means
to move to inactive position to permit effective
operation of the firing mechanism to fire the ig-
nition charge and means for locking safety
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means in active position for upward movement

‘or withdrawal of the gun from the casing.

6. A perforating gun for well casing compris-
ing a body shaped to enter a well casing and hav-
ing a chamber therein, an explosive charge in
the chamber, a projectile in the body arranged

e

"to be projected therefrom upon explosion of the

charge, an ignition, or primer, charge in the
body, said body having a passageway from the
ignition charge to the chamber, firing mecha-
nism for firing the ignition charge, safety mech-
anism for preventing effective operation of the
firing mechanism, means for holding the safety
mechanism in active position during positiching
of the gun to the desired depth in the casing re-

10

gardless of any rotary or up and down move- .

ment, or both, necessitated for positioning the
gun in the casing and means operable upon or

~ after such release to render the safety means
inactive to allow effective operation of the fir-
ing mechanism to fire the ignition charge.

7. A perforating gun for well casings com-
prising a body shaped to enter the casing and
having a chamber therein, an explosive charge
in the chamber, a projectile in the body arranged
to be projected therefrom upon explosion of the
charge, a firing charge in the body, said body
having a passageway from the firing charge to

the chamber, mechanism for firing the firing-

charge, safety means for preventing effective op-
eration of the firing mechanism, means for lock-
ing the safety means in active position for move-
ment of the gun in both directions in the casing,
means under the control of the operator for re-
leasing the locking means, means for moving
safety mechanism to inactive position: upon such
release to allow effective operation of the firing
mechanism to fire the ignition charge.

8. A perforating gun for well casings com-
prising a body shaped to enter the casing and
having a chamber therein, an explosive charge
in the chamber, a projectile in the body arranged
to be projected therefrom upon explosion of the
charge, a firing, or primer, charge in the body,
said body having a flame passageway between the
firing charge and said chamber, mechanism- for
firing said firing charge, sald mechanism includ-
ing a yieldingly mounted impact member and a
timing controlled releasable means for holding
the impact member in cocked, or inactive, posi-
“tion, safety means for preventing effective oper-
ation of the impact member and means operable
upon or after predetermined movement of the
stock in the casing to render the safety means
inactive to allow effective operation of the im-
pact member to effect ignition of said firing
charge, locking means for the safety means op-
erative regardless of any rotary or up and down
movement, or both, that may be required during
positioning of the gun to the desired depth.

9. A casing perforating gun comprising a stock
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of the gun to desired depth regardless of rotary
or up and down movement, or both, that may be
required for positioning and means under tem-
porary control of the operator to positively un-
lock the locking means so.that the gun can be
fired.

10, A casing perforating gun comprising a
body including @ stock and shaped to be lowered
into a well casing and having a chamber, an €x-
plosive charge in the chamber, a projectile in the
stock arranged to be projected through the cas-
ing upon firing of the charge, a primer charge
for firing the explosive charge, means for firing
the primer charge, time controlled means for
controlling the operating of the firing means,
safety means arranged to render the operation
of the firing means ineffective and arranged to
be actuated, by predetermined movement of the
body in the casing, to a position to allow the
firing means to operate effectively to fire the
primer charge, means for locking safety mecha-
nism in active position for positioning the gun to
desired depth and means under control of an op-

. erator at the ground surface for unlocking the
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shaped to be lowered into a well casing and hav- -

ing a chamber, means for lowering the gun to
the desired depth in the casing, an explosive
charge in the chamber, a projectile in the stock
arranged to be projected through the casing
upon firing of .the charge, a primer charge for
firing the explosive charge, means for firing the
primer charge, safety means arranged to render
the operation of the firing means ineffective and
arranged to be actuated by an upward move-
ment of the stock in the casing, to a position to
allow the firing means to operate effectively to
fire the primer charge, means for locking safety
mechanism in active position during positioning

65

70
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locking means so that the safety means may be
actuated..

11. A casing perforating gun comprising a
body shaped to be lowered into a well casing and
having a chamber, an explosive charge in the
chamber, a projectile in the body arranged to be
projected through the casing upon firing of the
charge, a primer for firing the charge, a percus-
sion device for firing the primer, and movable
to active or cocked position, time controlled re-
lease means for releasing the percussion means
to permit the latter to move to active position
to effect firing of the primer, safety means ar-
ranged to render the operation of the firing
means ineffective and arranged to be actuated, .
by a predetermined movement of the stock in
the casing, to a position to allow the firing means
to operate effectively to fire the primer, prede-
termined locking or unlocking means under the
control of an operator at the ground surface for
locking or unlocking the safety means.

12. A casing perforating gun comprising a
body shaped to be lowered into a well casing and
having a chamber, an explosive charge ih the
chamber, a projectile in the chamber arranged to
be projected through the casing upon firing of
the charge, a primer for firing the charge, firing
means for the primer including a spring actu-
ated percussion device, or hammer, for firing the
primer, safety means arranged to hold the per-
cussion device or hammer in cocked or inactive
position and arranged to be actuated, by prede-
termined movement of the stock in the casing,
to a position to allow the percussion device or
hammer to operate effectively for firing the
primer.- :

13. A casing perforating gun comprising a
body shaped to be lowered into & well casing and
having a chamber, an explosive charge in the
chamber, a projectile in the body arranged to be
projected radially therefrom upon firing of the
charge, a primer for firing the charge, a spring
actuated percussion device for firing the primer,
means for releasably holding the percussion de-

‘vice inactive, safety means normally in active

position and effective when in said position to
render the operation of the percussion firing
means Ineffective and arranged to be actuated,
by predetermined movement of the body in the
casing, to & position to.allow the firing means to
operate effectively to fire the primer and means
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for releasing the holding means, upon such actu-
ation of the safety means, to permit said effec-
tive operation of the percussion firing means.
.. 14, A casing perforating gun comprising a
body shaped o be lowered into a well casing and
having a chamber, an explosive charge in the
chamber, means for positioning the gun at a se-
lected location in said casing, a projectile in the
body arranged to be projected outwardly there-
from, upon firing of the charge, electrical means
operative to ignite the charge, means including a
switch normally maintaining the electrical means
Inoperative so as not to Ingite the charge and
arranged to ‘be sctuated, by utilizing the posi-
tioning means, to close said switch and by that
act to render the electrical means operative to
Are the charge by direct lead from said switch
w at least one charge.

15. A casing perforating gun comprising a
body shaped to be lowered into & well casing and
having a plurality of chambers, an explosive
charge in each chamber, projectiles in the body
arranged to be projected outwardly therefrom
upon firing of the. respective charges, electrical
mesans including electrical conductors leading to
the respective charges and having ignition ele-
ments for firing the charges, means arranged to
be actuated, by predetermined movement of the
body in the casing, to complete or break said cir-
cuits and time controlled devices forming the sole
means for automatically completing said cireuits
to successively fire said charges.
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body shaped to be lowered into a well casing and
having a chamber, an explosive charge in the
chamber, a projectile in the body arranged to
be projected through the casing upon firing of
the charge, an ignition charge for firing the ex-
plosive charge, a percussion device for firing the
ignition charge and movable to active or cocked
position, means for manually cocking, and re-
cocking, the percussion device, a removable plug

‘in the body for sccess to said cocking and re-

cocking means and means arranged to be con-
trolled, by a predetermined movement of the body
in the casing to effect actuation of the percussion
device to fire the ignition charge,

20. A perforating gun for well casings com-
prising & body, an explosive charge therein, a
projectile mounted in the body to be projected
therefrom by explosion of the charge, a breech
block in‘the body, an ignition charge in the
breech block, a removable plug in the body for
access to the ignition charge to allow removal or
insertion of the block and ignition charge and
means for flring the ignition charge.

» 21, A perforating gun for well casings com-
prising a body shaped to be lowered into a well

- casing and having a chamber, an explosive charge

30

.16. A casing perforating gun comprising a

body shaped to be lowered into a well casing and
having a plurality of chambers, said body being
provided with a flame passageway arranged for
establishing firing communication between the
chambers, projectiles mounted in the body and
' arranged to be projected outwardly therefrom
upon firing of the charges, 2 primer for firing
one of the charges, means for firing the primer,
~ ‘safety means effective to render the firing means
inoperative during downward movement of the
stock and arranged to be actuated, by a prede-
termined movement of the body in the casing, to
a position to allow the firing means to operate
effectively to fire the primer, locking or unlock-
ing means as predetermined by and under con-
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trol of an operator at the ground surface to lock -

or unlock the device for further actuation of the
gun. : .

17. A perforating gun for.well casings com-
prising a body shaped to be lowered into a well
casing and having a chamber therein and a bore
positioned outwardly of the chamber, a gun barrel
secured in the bore, a projectile in the barrel, a
soft disc shaped metal anchor secured around the
inner end only of the projectile and closing the
chamber to retain an. explosive charge therein,
the margin of the anchor heing positioned to be
engaged by the inner end of the barrel, when the
barrel is in home position, whereby the margin
of the anchor will be clamped between the inner
end of the barrel and the inner end of the bore

to form a fluid tight seal and to restrain immedi-

ate ejection of the projectile upon firing of the
charge and means for firing the charge.

18. A perforating gun for well casings com-
prising a body shaped to enter a well casing, an
explosive charge therein, a projectile mounted
in the body to e projected by the explosion of
the charge, time control means for firing the
charge, and a removable plug in the side of the
body for access to the time control means.

19. A casing perforating gun comprising a
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in the chamber, a projectile mounted in the body
to be projected therefrom by the explosion of
the charge, a breech block an ignition charge in
said block in firing communication with the ex-
plosive charge, said body having an opening for
access to the breech block and ignition charge
to permit the insertion or removal thereof, and
removable means for closing said opening.

22.. A perforating gun for well casing com-
prising a body shaped to enter a well casing and
having a chamber therein, an explosive charge
in the chamber, a projectile in the body arranged
to be projected therefrom upon explosion of the
charge, an ignition, or primer, charge in the
body, said body having a passageway from the
ignition charge to the chamber, firing mechanism
for firing the ignition charge, safety means be-
tween the firing mechanism and the ignition
charge for preventing effective operation of the
firing mechanism, means for locking the safety
means in active position during the downward
movement of the gun through the casing and
means for locking the safety means in active po-
sition for upward movement of the gun body in
the casing for withdrawing same from the casing,
said locking means being under the control of the
operator. .

23. A casing perforating gun comprising a

5 body shaped to be lowered into well casing and

having chambers, an explosive charge in the
chambers, projectiles in the body arranged to be
projected outwardly therefrom upon firing of the
charges, walls forming a recess in gun body, self-
contained electrical means, including an electric
switch, carried in the recess and operative to
ignite the charges, means normally maintaining
the electrical means inoperative and arranged
to be actuated thereby directly conducting elec-
tric energy to at least one charge by way of a
preplaced heating element or elements arranged
to ignite at least one charge or the charges.

24. A casing perforating gun comprising a
body shaped to be lowered into a well casing and
having chambers, explosive charges in the cham-
bers, projectiles in the body arranged to be pro-
jected outwardly therefrom upon firing cf the
charges, walls forming & recess in gun body, self-
contained electrical means, including an electric
switch, carried in the recess and operative to

-
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ignite the charges, means normally maintaining
the electrical means inoperative and arranged to
be actuated, by a single predetérmined move-

ment of the stock in the casing, to control the

switch and thereby directly. rendering energy
to preplaced heating elements arranged to 1gn1te
the respective charges.

~25; A casting perforating gun comprising a
body shaped to be lowered into a well casing and
having 'a plurality of chambers, an explosive
charge in each chamber, projectiles in the body
arranged to be projected outwardly therefrom
upon firing of the respective charges, electrical
means including electrical conductors leading to
the respective charges and having ignition ele-
ments for firing the charges, means arranged to
be actuated, by way of predetermined utilization
of the positioning means, to complete a circuit to
a timing device or time controlled device which

completes a circuit to each ignition element auto- ¢

matically as the timing device or timing con-
trolled device actnates and arranged to thereby
be able to prevent the shock to the gun of the
force of the explosive charges from being ngmted
one upon another.

5 .
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be under the control of the operator to lock or
unlock said friction member so that the tool may
be actuated by a predetermined movement of the
tool in the well.

30. A casing perforating gun having a body
shaped to be lowered in a well casing, said bedy
having ‘a plurality of chambers, said body being
provided with a passageway for establishing fir- .

- ing communication between the chambers, a re-

10

26. A casing perforating gun comprising a .

body shaped to be lowered into a well casing and
having a Dplurality of chambers, an explosive
charge in each chamber, projectiles in the body
arranged to be projected outwardly therefrom
upon firing.of the respective charges, a recess in
the gun body, self-contained electrical means
mounted in the recess, including electrical con-
ductors leading to the respective charges and
having ignition elements for firing the charges,
means arranged to be actuated, by a single pre-
determined movement.of the body in the casing,

to. complete or break, said circuits and time con- .

trolled means for automatically completing said
circuits successively to selectively fire said
charges in succession,

27. A perforating gun for well casings com-
prising & body, an explosive charge or charges
therein, a projectile or projectiles arranged in
the body to be shot therefrom by explosion of
the charge or charges, firing means for the
charges arranged to be operative, safety means
arranged to block effective operation of the firing
means regardless of any rotary or up and down

movements, or both, that may take place for the

process of positioning the gun to desired depth
in the casing and regardless of the time element
involved to lower and withdraw the gun, said
safety means including means held away from
the rest and under the will of an operator for
losing control of the safety when it is desired to
fire the gun. )

28. A perforating gun for well casings com-
prising a body, explosive charges therein, projec-
tiles mounted therein arranged to be shot there-
from by explosion of the charges, firing means
for the charges arranged to be ignited and con-
trolled by  a predetermined movement of the
body in the well casing, safety means for the

firing means, locking means for the safety means ;

having an exchangeable part under the control
of the operator and means for actuating said
exchangeable part so that, as predetermined and
arranged said safety means may be locked or
unlocked as required.
29. A tool for use in a, well, comprising a body
. shaped to enter a well,
tool, a member slidably carried on the mandrel
and having frictiona! engagement with the well
walls, locking or unlocking means arranged. to

a mandre] formed by the.
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movable plug for forming a continuation for said
passageway to allow effective firing communica-
tion, projectiles including their firing charges ar-
ranged in the chambers so as to be ejected out-
wardly therefrom upon firing the firing charges,
and means for igniting said firing charges.

31. A casing perforating gun comprising a body
adapted to be moved in a well casing, chambers
in series therein, projectiles including explosive
charges mounted in said chambers, self-carried
electrical means carried by the body down the
well casing and arranged. to ignite the explosive
charges in succession thereby ejecting the pro-
jectiles, safety means for the electrical means ar-
ranged to normally hold the electrical means in-
active or incapable of causing ignition, means
for actuating safety mechanism under control of
the operator so that electrical means will ignite
the explosive charges in longitudingl series.

32. In a perforating gun having a stock pro-
vided with a chamber for an explosive charge,
a barrel in the stock having a bore whose inner
end is flared to a larger diameter than that of
the chamber; a projectile in the barrel, a soft
metal dise around. and secured to the projectile
and which closes said chamber and whose mar-
gin is elamped between the inner end’of the bar- -
rel and the stock.

33. A perforating gun for well casmgs com-
prising g stock having a chamber, an explosive
charge therein, a projectile mounted in the stock

"to be projected by the explosion of the charge,

spring actuated firing mechanism for firing the
charge arranged to he rendered operative by move-
ment of the stock in the casing, means for rendering

5 the firing mechanism inoperative including an -

‘actuating lever, a locking device for locking the
lever against movement and a locking dog effec-
tive to positively hold the locking device in lock-
ing position.

34. A perforating gun for well casings compris-
ing a stock having a chamber, an explosive charge
therein, a projectile mounted in the stock to be
projected by the explosion of the charge, firing
mechanism for firing the charge, means locked
against movement relative to the stock for ren-
dering the firing mechanism ineffective to fire
the charges when either rotary or up and down
movements, or both, are necessitated during the

. positioning process, said means being releasable

GO

at the will of the operator and upon such re-
lease being arranged to allow an independent
movement of the stock to render the firing mech- -
anism operative,

35. A casing perforating gun for use in a well
casing including means for locating said gun at

" a desired location in the casing, a gun barrel

75

carried by said gun, a projectile and a firing
charge carried by said gun and arranged to allow
for ejection of the projectile through the gun

‘barrel, firing means for the charge including a

single electric switch, and means arranged to be
effective through utilization of the locatlng means
to actuate said electric switch to open or closed
position as desired. -

.36. A casing perforating gun’ compnsmg a body
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adapted to be used in a well casing, means for

lowering the body into or raising same out of .

the casing, projectiles and explosive. charges
carried by said body arranged so that the pro-
Jectiles will be ejected after ignition of the ex~
plosive charges, a primer for exploding a charge,
a series of explosive charge chambers for the ex-

(%1

plosive charges having ignition communication, ‘

means controlled by the lowering means for firing
the primer, and means arranged relative to the
communication system to direct in a desired di-
rection, active ignition means from an exploding
charge for exploding another charge and so as to
control the direction of said ignition means to
prevent ineffective dissipation thereof to con-
serve the explosive charge to effectively eject the
corresponding projectile and ignite other firing
charges carried by the body.

" 37. A casing perforating gun comprising a body
adapted to be used in a well casing, means for
moving said body in the casing, projectiler znd
explosive charges carried by said body arranged
so that the projectiles will be ejected upon ig-
nition of the explosive charges, a primer, means
for activating the primer for an explosive charge,
a series of explosive charge chambers for the ex-
plosive charges arranged with ignition communi-
cation, means arranged relative to the communi-
cation system to positively direct active ignition
means for primer purposes and to control the
direction of active ignition means to prevent in-
effective dissipating thereof thereby conserving
the explosive and ignition means to effectively
eject the projectiles to perforate the casing and
surrounding material and ignite other ignition
means carried by the body, means for prevent-
ing the ignition means from activating an ex-
blosive charge upon downward movement of the
gun, said last named means being controlled by
manipulation of the moving means.

38. A perforating gun for well casing compris-
ing a body adapted to be used in a well casing, a
projectile and an explosive charge arranged in
the body to be ejected therefrom upon explosion
of the charge, firing means for the charge, & fric-
tional engaging device slidably carried in the cas-
ing by the gun body, locking means for the en-
gaging device arranged so that the body of the
gun may be moved in any predetermined direc-
tion in the well casing without allowing the ef-
fective operation of the firing means to cause
sxplosion of the charge, means for unlocking
the locking means so that the gun body may be
actuated to allow effective operation of the firing
neans.

39. A perforating gun for well casing com-
srising a body adapted to be used in a well cas-
ng, projectiles and explosive charges mounted
‘herein and arranged so that the explosion of a
*harge will be effective to eject the correspond-
ng projectile, firing means for the charges so
wrranged that by a predetermined movement of
;he body in the casing the firing means will be
ulowed to become effective to ignite the charges,
» frictional engaging device carried by the body
\nd being capable of frictional engagement with
he well casings, means under the control of an
yperator for temporarily locking said device to
¢ predetermined relationship between the oper-
five firing means and itself so that the body
nay be moved in any desired direction in the
:asing without destroying the relationship, means
‘or unlorking the locking means so that pre-
letermined movement of the body in the well

asing can take place. .
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40. A perforating gun for wells comprising a
body, suspending means for the gun, charges
mounted in the body, projectiles arranged to be
€jected- therefrom upon ignition of the charges,
firing means for the charges so arranged that
upon a single movement of the body in the well
the firing means will be allowed to become effec-
tive to ignite the charges, safety locking means
arranged to be locked to prevent dring or un-
locked to allow firing as desired upon subsequent

_actuation of the body.

41. A tool for use in a well comprising a body
shaped to be lowered into & well, a member slid-
ably carried on the body for frictional engage-
ment with, the well wall, locking or unlocking
means under the control of the operator effective
to lock or unlock said frictional member so that
the body may be actuated independently or de-
pendently thereof in the well to operate the tool.

42. A tool for use in a well comprising 2 body
shaped to be moved in a well, 3 member slidably

-carried by the body for frictivnal engacement

with the well wall, locking or unlocking means
for controlling operable relationship between the
frictional engagement member and the tool, said
locking or unlocking means being under the con-
trol of an operator so that said locking or un-
locking means can be controlled to allow un‘ock-
ing or locking as required in order that said body
may be moved in opposite directions in the well
and the mechanism of the tool thereafter be
controlled.

43. A perforating gun for well casing compris-
ing & body adapted to be moved into or out of
a well casing, projectiles including firing charges
therein for ejection of the projectiles therefrom,
firing means including a primer charge for the
firing charges, means for preventing the unin-
tentional detonation of a primer charge for the
firing charge, means including a back-pressure
valve for preventing the action of the firing
charge or charges from ineffectual dissipation in
an undesired direction and directing the force
thereof in & desired direction so that each charge
will effectively discharge its projectile and act as
a primer for another charge so that g series of

projectiles may be ejected effectively.
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44. A perforating gun for well casing compris-
ing a body adapted to be moved into or out of a
well casing, projectiles including firing charges
therein for ejection of the projectiles therefrom,
firing means including primer means for firing
the charges, means for preventing the uninten-
tional detonation of a primer charge for the fir-
ing charge, means including a valve between any
primer and any firing charge capable of allow-
ing the action of the primer charge to activate
the firing charge and also capable of directing
the firing charge ignition and explosion there-
after, so that a series of projectiles may be eject-
ed, and means for controlling the firing means.

45, A perforating gun for well casing compris-
ing a body, projectiles mounted therein, explo-
sion charges for the projectiles arranged to ef-
fectively eject the projectiles to causé the act
of perforating, firing means for the explosive
charges, a communication system for the explo-
sive charges, a back pressure control means to
prevent the escape of the force of an ignited
charge and to direct the force thereof in a de-
sired direction, a primer and means for igniting
a primer to in turn ignite the. corresponding

. charge.
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46. A casing perforating gun comprising a body-
shaped to be positioned into a well casing and
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having a chamber, means for positioning the gun

in the casing, an explosive in the chamber, a
projectile ar-anged in said gun to be projected

through the well casing upon firing of the ex-

plosive charge, a primer for firing the charge,
a percussion device, a hammer means, for firing
the primer, safety means arranged to hold the
percussion firing means in cocked or inactive
position and arranged to be released, means for
actuating the safety means to a position to un-
controllably let and cause the percussion firing
means to operate effectively to fire the primer.
47, A tool for use in a well comprising-a body
shaped to be positioned in same, slider means
carried for the body, frictional engagement means
for frictional engagement with the well casing,

an operative arrangement for said frictional en-.

gagement means and slider means, locking or
unlocking means under the control of the opera-
tor effective to lock or unlock said slider means
so that the body may be actuated independent-

ly or dependently thereof in the well to allow or -

cause the tool to act as desired, said locking or
unlocking means not being automatic.

48, A tool for use in a well comprising a body .,

shaped to be used in a well, cased or uncased,
slider means carried by the body, frictional en-
gaging means - carried by the slider means for
frictional engagement with the wall of the well,

locking or unlocking means for controlling op- .

erable relationship between slider means and fric-
tional engaging means and.the body, said locking
or unlocking being under the control of an op-
erator so that the locking or unlocking means

" can be predeterminedly controlled for unlocking

‘or locking as required in order that sald body
may be moved in predetermined directions in the
well so the mechanism of the tool thereafter can
be controlled.

49, A casing perforating gun comprising & body
shaped to be positioned in a well casing and hav-
ing a chamber, an explosive charge in the cham-
ber, a projectile in the gun arranged to be pro-
jected outwardly therefrom upon firing of the
charge, electrical means for igniting the charge
including an electric switch normally maintain-
ing the electrical means inoperative.and a direct
circuit from the switch to the charge to ignite
the charge, means for actuating said electric
switch-and thereby rendering the electrical means
effective to ignite the charge. )

50. A casing perforating gun comprising a body
shaped to be positioned in a well casing and
having chambers, explosive charges in the cham-

. bers, projectiles in the gun arranged to be pro-

jected outwardly therefrom upon firing of the
charges, electrical means for igniting the charges
" including a switch normally maintaining the
electrical means incapable of igniting the charges
and also including a circuit leading from the
switeh to the respective charges, means for actu-
ating said electric switch to ipso facto render the
electrical means operative to ignite the charges.

51, A casing perforating gun comprising a body
shaped to be lowered into a well casing and hav-
ing a plurality of chambers, said body being pro-
vided with a flame passageway for establishing
firing communication between the chambers, pro-
jectiles carried in the body and arranged to-be
projected outwardly therefrom upon firing of the

charges, a primer for firing the charges, means.

for firing the primer, safety means effective to
render the firing means ineffective at all times
‘during the lowering process and means arranged
to be actuated to a position to release the safety
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means to allow the firing means' to operate effec-

- tively to fire the primer, and means for actuating
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the safety means. :

52. A casing perforating gun comprising a body
shaped to be lowered into a well casing and having
a plurality of chambers, said body being provided
with a flame passageway for establishing firing
communication between the chambers, projectiles
carried in the body and arranged to be prejected
outwardly therefrom upon firing of the charges,
a primer for firing the charges, ireans for firing
the primer, safety means effective to render the
firing means ineffective during the movement of
the gun in any direction during the process of
positioning same to desired location in the well
casing and means arranged to be actuated to a
position to release the safety means to allow the
firing means to be operated effectively to fire the
primer, and means for actuating the safety
means. ) .

53. A perforating gun for well casings compris-
ing a body shaped to be used in the casing, pro-
jectiles mounted in the body, explosive charges
therein for the projectiles, firing means for the
charges, a mandrel, slider means carried on the
mandrel, means for locking the slider means
against movement relative to the mandrel, and
means for frictional engagement with the well
casing operatively associated with said slider
means, whereby, upon a release of the locking
means, & single predetermined movement, having
controlling operable relationship between the
slider means and said body, ipso facto operatively
allows said charges to be fired by use of the firing
means, and the projectiles ejected and means for
controlling said predetermined movement.

54, A perforating gun comprising a body having
a barrel section provided with a plurality of later-
ally directed gun units having projectiles, means
for positioning the gun in the well casing, a sealed
housing connected with said gun body, firing
mechanism within said housing including a time
clock and also including at least one end of elec-
trical connections for leading to each gun unit,

“ said time clock being used for automatically dis-

tributing electrical energy, a source of electrical
energy for said firing mechanism, means for con-
necting said source of energy, by use of the posi-
tioning means, through the time clock to said gun
units to selectively eject the projectiles.

55, A perforator gun for use in the industry of
well digging having projectiles and means for
projecting same for perforating purposes, includ-
ing firing means having mechanically timed fuse
means for causing ignition, means for positioning
the gun at desired location, and means responsive
to the action of the positioning means to, ipso
facto, control the act of perforating. )

56. A perforator gun for use in the industry of
oil production having a stock and projectiles and
means for ejecting same, for perforating purposes,
including firing means having mechanically timed
fuse means for causing ignition, means for posi-

" tioning the gun at desired location, and appur-

tenances arranged to be positioned in the casing
by use of the positioning means and adapted to
control the act of perforating.

57. A perforator gun comprising a body strue-
ture, a projectile carried thereby, and means for
ejecting the projectile for perforating purposes
including firing means, means for locating said
body structure in a cased or uncased well, a device
carried by the body structure of the gun including
means for engagement with the wall of the well
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1d including releasable locking means so that it
1l remain substantially temporarily as located
ter body structure has bee positioned to desired
cation regardless of the movément required for
sitioning so that the locking means when re-
ased will cause or allow.a change in the rela-
mship established whereby the ejection of the
‘ojectiles can be controlled.

58. A perforator gun, suspending means for
sitioning it in a cased or uncased well bore,
irrels carried by the gun to receive and direct
‘ojectiles from the gun, explosive charges for
ecting the projectiles, self-carried operative
‘ing means for igniting at least one charge and
cluding firing mechanism, an enclosure for
aling parts of said firing means within the gun
ructure, and means responsive by way of move-
ent of the suspending means to release said
‘ing mechanism to render the firing means
fective for firing the explosive charges, means 2(
r locking the firing means in inoperative posi-
m for the positioning operation regardless of
In movements during said operation and means
r unlocking the locking means.

59. A casing perforating gun for use in casing,
eans for locating said gun at a desired location
the casing, gun barrels carried by said gun and
ranged to allow for ejection of projectiles, fir-
g charges for the projectiles all arranged for
ectionn of the projectiles through the bores of 39
e several barrels, firing means for the charges
cluding an electric switeh arranged for actua-
m, means for actuating said electric switch
rough manipulation or use of the -locating
eans for firing the firing charges, in longitudi- -
il series. )

60. A casing perforating gun for use in casing,
eans for locating said gun a4 a desired location
. the casing, gun barrels carried by said gun
1d arranged to allow for ejection of projectiles,
1d firing charges for the projectiles all arranged
lerein for ejection of the projectiles through
1e hores ¢f the several barrels, firing meang for
1e charges including an electric switch arranged
r actuation, means for actuating said electric
vitch through manipulation or use of the locat-
£ means for firing the charges, said firing
eans including a time clock to run sequently
y selectively eject the projectiles. .

61. A perforating gun for well casing compris- !
lg a body, projectiles arranged in the body for
ection therefrom upon explosion of explosive
1arges therein, firing means for the charges in-
uding a timing device and a switching device
rranged to be actuated by the timing device to :
ymplete electric circuits in succession for eject-
1g the projectiles one by one.

62. A perforating gun for well casing compris-
1g a body, projectiles arranged in the body for
jection therefrom upon explosion of explosive
1arges therein, firing means for the explosive
aarges including electrical circuits and switch
ieans and a time clock arranged to move to
utomatically actuate the switch meang at which
reuits terminate for completing electrical cir- ¢
lits to conduct electric energy to explosive
harges either for series firing or for firing selec-
vely.

63. A perforating gun for well casing compris-
1g a body, projectiles arranged in the body for
jection therefrom upon explosion of explosive
harges therein, an electrical system, including
ring means for the explosive charges and in-
luding time control means the movement of
‘hich automatically controls the distribution of 76
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electrical energy °for igniting the explosive
charges.

64. A perforating gun adapted to bé lowered
into a well casing, projectiles and explosive
charges for the projectiles arranged therein to
project the projectiles upon ignition of the ex-
plosive charges, firing means for igniting said
explosive charges, locking means for the firing
means for locking said firing means from oper-
ating, to prevent ignition of the explosive charges

~during downward movement of the gun in the

casing and releasable upon upward movement of
said gun in the casing so that said firing means’
can cause ignition of the explosive charges, lock-
ing means for said firing means to prevent igni-
tion of the firing charges, if desired, for upward
movement of the gun.

65. In a perforating gun for wells, a frame of a
general cylindrical shape having a transverse end
groove at one end, and having a vertical side slot
merging into said groove, said frame having a
transverse slot at its other end, said frame hav-
ing g side recess intermediate its ends.

66. In a perforating gun for wells having a
body provided with a recess; g removable frame
insertable into and removable from said recess
and constructed to carry firing mechanism of
the gun.

67. In a perforating gun having a stock pro-
vided with chambers for explosive charges, bar-
rels in the stock each having a bore whose inner
end is flared to a substantially larger diameter
than that of the corresponding chamber, a pro-
jectile in each barrel, a material which together
with the projectile forms sealing means for each
chamber when the corresponding barrel is in
home position, said sealing means when in seal-
ing position being located bstween the flared
end of the bore and the corresponding chamber.

68. In a well tool adapted to be lowered into
and withdrawn from a well and having a shank
and embodying a controllable mechanism, an in-
strumeritality for controlling said mechanism, an
element for locking said instrumentality when in
one positon, and slidable relative to the shank
to release said instrumentality when in another
position, latch means for holding the relatively
slidable member in locking position, and slidable
means on the shank for.operating the laich
means. .

69. In a well tool adapted to be lowered into
and withdrawn from a well bore and having a
shank and embodying a controllable mechanism,
an instrumentality for controlling said mecha-
nism, an element for locking said instrumentality
when in one position and slidable relative to the
shank to release sald instrumentality when in
another position, said locking element having
means engageable with the wall of the well for
frictionally holding said locking element sta-
tionary relative to the bore when the tool is
moved longitudinally in one direction to cause
the relative sliding of the locking element to re-
leased position, latch means for holding the lock-
ing element in locking position; while the tool is
moved in another direction, and other means
under the control of an operator at the ground
surface effective, by impact, to operate the lateh
means.

70. In a well tool adapted to be lowered into
and withdrawn from a well bore by a suspending
element and having a-shank and embodying &
controllable mechanism, an instrumentality for
controlling .said mechanism, means for locking
said instrumentality when in one position and
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slidable relative to the shank to release said in-
strumentality when in another position,- latch
means for holding the locking means in locking
-position and other means under the control of an
operator at the ground surface effective, by im-
pact, to operate the latch means.

71, In a well tool adapted to be lowered into
and withdrawn from a well bore by a suspend-
ing element and having a shank and embodying a

controllable mechanism, an instrumentality for 10

controlling said mechanism, means for locking
said instrumentality when in one position and
slidable relative to the shank to release said in-
strumentality when in another position, latch
means for holding the locking means in locking
position and other means slidable on the shank
adapted, when in a given position, to hold said
latch means in one position and upon actuation
of said other means to allow said latch means to
be in another position.

72. In a well tool adapted to be lowered into
and withdrawn from a ‘well bore by a suspend-
ing element and having a shank and embodying
a controllable mechanism, an element for con-
trolling said mechanism, means for locking said

5
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element when in one position and slidable rela
tive to the shank to release said element when i
another position, latch means for holding th
locking means in locking position, a slidabl
means on the shank for controlling the latc
means, when said slidable means is in one posi
tion and means to maintain said slidable latch
controlling means at another position on th
shank.

73. In a well tool adapted to be lowered int
and withdrawn from a well bore by a suspendin:
element and having a shank and embodying :
controllable mechanism, an element for control
ling said mechanism, means for locking said con
trolling element when in one position and slid
able relative to the shank to release said control

_ling element when in another position, means in

" cluding latech means adapted to be pre-set an
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provided for holding the locking means in lockiny
position, and means slidable relative to the shan}
and operable in one direction by the impact o
a go devil to change the pre-set position of the
Jatch means.
JOSEPH S. McDONALD.
WALTER E. A. RUSKA.



